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Abstract 



Macrophages and precursor monocytes are activated to exhibit tumoricidal activity by stimulation solely with 
granulocyte-macrophage colony stimulating factor. A patient suffering from tumors can be treated by direct 
administration of therapeutically effective quantities of activated granulocyte-macrophage colony stimulating 
factor. Homogeneous granulocyte-macrophage colony stimulating factor for use in activating macrophages 
and monocyte precursors is prepared by recombinant DNA techniques. The gene coding for granylocyte- 
macrophage colony stimulating factor is isolated and then recombinant protein product expressed in an 
appropriate expression system. The granulocyte-macrophage colony stimulating factor recovered from the 
expression system is purified to homogeneity by reverse phase high-performance liquid chromatography. 
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# 2ltf K*m**flitfSB ) feWTfco £^&%&7*7 

* $ KJi 3 ?> *c % GM-CSF coiK^iJJ:^^^^ 

W-ttM -^-ffiyiJC j&#h& ) t^tfo GM-CSF 
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MO)-OttJKu-tjMJ&20 0«*fcu, 70'!^ 
7 ( I so I ymph ) ( ^-r ? - K - ^ai/-^ y/- 
(Ga 1 I ard-Sch I es i nger ) , ii — a< 7 \s — * , - 
* - 3 - 9 ) ±Kmii % 1400x£ t?2 5^iajiS 
'C/Lr:, Afftf<n*H]fc ( ^^Qjfii^ ) b x , 

4-5x1 Q 7 a^/ 2 =» - ^ 

*at, 200X* n?2 0#W4 1C"C&'C/U. * ✓ 

m&<n* y h J»%HiRu, 5%FSC*^tr 
RPMI- 1 640 "C«»U, RPMI- 1 640 is X If 
5*>FCS 4 9 * 9 4 * - 7 

\s - h C 3 ■* * - (Cos tar) % ^ a 7* y & , 
M A 3 1—2Xl0 5 *fflJft/* i/u^iatKX*7'^ 

-t>( >/ur: Q 5 7 "C TM b# |HM >- * ^ - h 
ur^^, 1 8 ^- -;>tt*«ox#tf **BIJfi*:ift5l 
l^v^-*^t>f h«*jfliP^'i'^ RPMI 
- 1 640 JSJftt 2IH«fe*u, 

< h icw a jifficn^^r ^ 9 - % w^t* 

GM-CSF , IFN-r , LPS trzkXlFN-r t 

ge^iJ ( y t * f&U ) li, &ic#&T&yq<, 
^fiJt^- y ^ 3? 9 f * f- K C )tcj:ot, 

± Kaffir re £ *J 0 , GM-CSF it^^co SfaN-I 
d»b Nc o I BBfifc* n - KffiJWKfc, pHG23 ^ 
o - x SfaNI*fXtfNcoI ffiljfig^^^te 

fflLtfillfffi, f^Jii^^Tf-^^, * * * 
7 — 9 u - s ? % T 7 7 h V-t^j-T/u, 
3 — ^K^7'"J s ? — — 7 ** 7 h U - , 3- 

^ K ^ 7* 'j y 7 - , N . Y . k tZW 2 n rc ^ 

fe-et^^nrco SfaNI»*«:, pHG23^o 

->d»p? gm-csf ae^^waira**, ^^aii 

««^5'*J»d»ib 2Ji^^^^KT^t*$,6;f5J 

6IWIK»tt*»»«Eurc\.-3&»ib-C«>*o JSKJWGM- 
C S F^e^o a-KffltttnS'^SSBBrcSttHnr 
*J J: O 1 eB ~ ct - Kl-? : 7"o-fe-v>'>r^l{2ri &r 
^JD UtJK^MGM-CSF <nfrB<nK*><r>-y ? + 
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■J zf x 7 \s * ^ V&it^afiZ^fco C<T> * V zf X 
7 v * + K«ffl0t*i* TIB IS 1 *>' J: Vm 2 ( 3£ 
) rc^T <t « 0 „ Hi ndm II5^)S%:^l, 
CttK:$<TCT TTG GAT AAA AGAcnfiiJ^ij 
x 0 U Z> 7 v y B & mibir <i h % <fc n t£ < 
fiK^GM-CSF jIS3J<n##<n-o<0 7 U 
|S*3-KT?)SfaNI3 , M*«l*tT6Q ^ 
irc^T^'J^^^^^^^^* - K (Sood) 
« , Nucl . Acad. Res,, 4:2557(1977) *f 
X & t a he CHi rose) , Te t . Let t . , 28 : 
2449(1978) tCI 98B*3nti^ M) 
r ^^t:fi:^^0c^ ; a* * t~ ^ * 

Ktt lib M*.t**-* * & ^S6"CMl»l 

t -C- * 4 o 

IS 1 

5'- A GCT TCT TTG GAT AAA AGA GC -3' 
AGA AAC CTA TTT TCT CGT GGG 
Ser Leu Asp Lys Arg Ala Pro 
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OMffittlftW^rcw^t^-C - , pYa f GM-2 f&Vl 

pYafGM-2 * -rt:, **St»"CTrp+^ 
'ilfe^^inS^^r^io, S. ti/^yi^i»M 
79 (a_, Trjgl-1 . Leu 2-1 ) * K u rc 0 

f&$i&&<nmvc , 7 9 (YNB- t rp, 

0.6 7%f - * Y + <\ V oyxi/^-^CrM 7 =* 
7 7* X . X h ° f h , MI ) , 0. 5 , 
2 7f / ^ ^ - ^ r 10 ug/M 7f i ^«J:O ! 20 
(tg/m£ 7 5 *y a* ) $ 7£ (X Y f C J$ J£ ( Y P D , 1 % -f 
- * h x * * , 2%^^hv*fJ:O r 2 95)^^3- 

, 8 0 Ay/ntf T^-^^X^bO *£/otf 7 ?v 

^*§& ) m*-r*.a»-c*(l»s-fcrco WAS* 2 2 t 
•ciooox*. s^Mft/C* u-c*R«u, ex^x-^p> 



^^--CWfflJSfflfta* 1/1 0^:t<n SEDC 1M y ^ 
^ h - ^ , 2 5mM^ ^u'x^T^T" h7T-k*r 
- Y ( EDTA ) ( p H8.0 3 . *s i^SOmM^f 

h ) frtfc&fcitSao-CISfflu. SO^-dO 

to*fc*c5#ltH3Oax0 t^^urco f •> 
1 £ 1/1 0^i4«o 1 M y ^ f h -a* -eft* u, *ti 

/fc5:SCE(1M y/ut*h-yu,0. IM^xxjR* 
Mj n ( pH5.8) , 0.01 M EDTA) IQnti^K. 

d» ic as o <b 3 o ic -c 3 o # ihm h 

fftSttS^ 5%SDS(w/v) 1 ^^tC#^u, $0S&* 

300x£ -C3 4HWi8*C/ur£ 0 ^^n.rc^i/s' h ^ 
1/1 0^fi^1M*/^eTh-A-X-2lel, tit 
CaS(lM y^tri--^, 1 OmM CaC^t) 1 IHI 



^* (Beggs)( ffiiDf ) (nfirnKfom 
1/2 0 0 ^;£(n CaS^frt&Wu* 100^ «7 V 

(H^Oii^'&rlffiiiT^rciO 1 ae<n PEG( 2 0% 
PEG4000 , 1 OmM CaC^, , 1 OmM h y ^ -HC^ 
CpH7.4])^Un^rc 0 tfl1*1 0 » W ttf m « , & 
G'&'S: 5^f^J 3 5 0X5^ t* Si 'C/ u 0 &h nr;^ ^ 
b ^ 150^ ^ SOS( 10^ <r> 2 My ^ h - 
, 6.7^ YEPDC 1M w/v ) -t - ^ h i + ^ , 
2%(w/v )-« 7* h ^ . 2%( w/v - ^ ] , 

0. 1 3 mi <n 1 M CaC^ 2 ,27^ ^ U« Ml 7* h 7 
T visxtf 3. 7«*^3dc ) *icM«S»s*r:o 
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&®}<nM1R7i' - h * 3 7 WfMl *^-<- 
V L rc 0 1 8. 2 >* a- h - a* , 2 mg <n J&t^, 

0. 6 £ <^ 7* *f 7 ^ >f - ^ b i~ 1 t u x. 1/ — * 

(7^V»^t) , 22<n?A,*-*, 0. 1 <o 

#t a - h a&seftfflttKft!*.. 

h * 3 0^Ct2rx^L 4 BMd y + * ^ - h u m, 

*f y t - <n y x. — / A, a as ^- a* • 7 ^ 
* V K(PMSF) is J:^^/^^ f ^A^:, #$ft 
Ki^* 1rrM *3 £Tf *\ 0 #M t ?£ Z> £ 5 $J5fln UTw 0 

fc^"C«u»* 40ox^ wa'£/»«t?**u, 

^0.45^-k^" 3 - ^r-b-r - h 7^^-( 3 — 
1x1 o 5 /«*t * J: 5 rcgsta urc : 

(a) 28.1%FCS , 0.7x 1 0" 4 M ^)2-M*/H 
? / - * , Q.Mmg/MT , QJmg/M 

? >\* i v , ISOItt^^-'/'jyQ, 150 

1.1 xa-MEM ,fcj:t;2.2xtf^; y (^7*3 ) 
*Str«R 7 ill ; ft j: 0=(b) 1. 4 h - t # - 

»tt ( :f 4 7 = ) 3ffl 0 **** 5%CO, 

T5ja«aaT"C3 7 , ctM>'*^- h u rc G 

7fc\.*u 1 4 B«oi3ft<nfft. n u ^ -<r>&*> J: 

Vif l 'f7'(^ r 7-3-n-7M h , ^r^a7T-v>i 
7^1 & ^ 7 - ^- o -1 h - -^^n7T-v>)^r 

»JEtri. *S69Sibtt, P Ya f GM- 2 ° - v 
ft'fe^GM-CSF Ififii 1.2 5x 1 0 6 a * s-Jg 
J** ft/ 1 0 5 (CFU-c/*«O WRi/^^-CGM- 
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- y f f 7 * - 7 - ? * , a - - y ^ , NY) 

IS $6^ 3 iC*f irf 6 d»?>iRaiu fit 

b GM-CSF <n#fc*, **W±«d*#^ + -Ct 

«# a* y ^ it-y y 

(PBS) -C 1 : 3 5 4 - 

( 77^^V7 • 7 T A ^ • <r $ i] a* * ) <n 

fc±^s=fcri 0 sooxy -c-2 o^Mafi-esa*^ 

X-dfe^urwo * K&flg#>&:a®-t- 250xy f 10 

a - $ -<y • x y -b >" -f A* • / 7 s <i 7 ( 0£ 

-Mem, ^7-3 ) 1 On/^CWIK^U, *fflH3&<t3l 

*8:£fbtt. 1x10' fiiUd^in^^aDx- 
»*t 9 6±29 t-&4Ci:^£Wurc 0 MiGM 
-CSFtCiO 1 4B g rc. ?nr: a □--(!, 

re : tf))/z<n-i&& 7 ? ^a. a ? 4 Y - ^ ? * 7 T - 

3 d - - ; ^ j: j^H^^tfcure-^ ;a77-^ 

**l8^5Sift*^»Mit U-C, GM-CSF b£^J 
^^<C < bJ^ntt pYctfGM-2 £ B — ^ 7*7 * $ 

4 

a»*. gm-csf cn^ga 

»»snrc|aftjt GM-CSF ^tWTillfi 
2^-(b«o^Jtfe'&:TFA4 I -C17frcut > 0.4 5^^ 
7>fyu^-( 3-^.^^. • 7 - ^ ^ ) t: 

Pi^L,re 0 X-t <n^itfe^: SSStt tr ? y 9 C 4 
3£*§;&?a( 1 0 t^^^^to 1.0x3 0cm 
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(Waters radial compression cartridge) 
(^^-^-X-T^^^-b . $ a- 7 * - K . 
ME )tt50^^^'^^C4^' : ^^^^^< : tH'rc 
# 7 a ) ^ % $ a, \> s - * A * *s 7 (Mi I ton 
Roy pump)C y^-T-f'^^Ya-As (Lab. 
Data Control ) , 'J ^ 'J 7 ' fcT — f- , F L ] ^ 
tKOt % 5 n£/»^«iS"CiS-57'Co 1 K*c W * 
-ccn^^^i^mu, # 5 ^ ^<n^g a&ffitfti, 

T F Afi5t^L*C 214nm tDRft&J^ - * ? f 
0.1%TFA c£iO 0-957K v/v ) 7 t h - MJ ^ 

<n d m 45 £ ( 1 9^7 -t v - b 'J a-/# ) -efiorco 

2M - 4 5 ** > 7"*J J: 2 1 4 nm -C*-*-T*^ 
^ _ x • y ^ 'f K • ^D^h^^7w:j:otfPJ5St 

227:680(1970) *t IBtt * re 75 £ K <£ * 
1 2 /!>.t' >j 7 2 y a* T S h* # ±.f> ill f&fkWjtc ft 

(Oak 1 ey ) ^ , Anal , Biochem. , 
105 : 361-364( 1 9 80 )#c |B« S ^m^«6 -C«ft 
ifefeLrco GM-CSF — m^fc 

^ y a y a, [ t ( 2 1,0 0 0 ^>hv J^X^^^'J 
=> -s Aft C 1 7, 0 0 0 ^A-hv)OGM-CSF *C ffl 
aT6-onlfi'^ K^4Cr;(^ 51£ls£fft ) « 
c ^^-^^tofg^^^jSeiliffi^J 3 <n 3 a ^ 
ScKit^^Tur:tc6, 15 1.5 x 1 0 7 CFU ' c /me 

-c*>o, Msfgttn 1.5x1 o 6 cfu" c /^ 5sa«-e 

$>or^o p I HI** #3 5. 0 tlx.* u 5. 4 -Cfcorc 
fi*B*j««Jlia^, S^ifa^^ftRPMl 1 640 ^^4", 



1 ®^HPLCa»i9»<s>*Ln GM-CSF **tr 
t/- ^ 7 ^ ^ 3 y%jft*o-C 0.19fcTFA TK&ift 
(v/v) t 1 : 3 rc^JRu* d<r>/£f&gtJ#fc, H 
#*tn T F A T hs h - h y ^^>43E"C, \£ ? v 0 
C 1 8 * 9 ^ C 3.9anX 1 5cm ^ 7 a , 5 * 7 * ^ 
>r)-C<^f?^a-* h ^ ? 7 < - & .£ t/ ^ f§ tti u Q 

r ^ * 4 *t j: 0 »*r urc„ 4 m, t' - * 7 ? * f 
a w-iS&S D S y r * y a* t s A'tta* 

m^&Sfr*^ 5 K&rc 0 , *ffi«l«|ic*7 ? ^ 
a y 20*4 9 ffl uX, *en*&A(O0?fe 

SDS2^ fc^fln L,rc&#£S£&Lrw 0 
0.0625M h MCPH6.8) ; 2?oS DS ( w/v ) ; 
1 o^^y-fea-A( v/v ) ; 5%2->a*t* 

h x ^ J - A- ( v/v ) X 0 «t 6*a7Ctt^ > 7^A 
^^S^C 40^^ Two tOjgjR%3»Mt» 

U % i/ a y (Laemmli), Na t ur e(London ) , 

? ^ x A375 ( ATCC /KCRL1619), t Hffi 
tfitffl]|&5 -f v SK-Hep-1 (ATCC y«HTB-52), 
t h ^J»«5MIA-PACA-2( ATCC /ffiCRL- 
14 20 ) If e h W«t« 5637(ATCC 
/6HTB-9) ^r^tTo 

l^urco tt«*«t»f^*c*j\.^"t, 125 I-IUdR 
{O.lMd/ni ; jfcfgtt 200mCi/m/ ; - ^- - < > 
^7XK* j=. 3- — ; "J 7- » MA .) ^ 

f tf 5%FCS »lb RPMI*e*4»t? 3 7 X . 2 4 
fU]< v ^ 3- - h ir: a iXic^Sfla^ 2l°li^o-T:^ 

= • ? y * , r h o 4 ^ .MI ) *s J; ^ 0. 0 2 9fc 
EDTAw: J:^hy7 r '^^iai,^ , &r1 ^f^trox^^ 
urco ^^^^^ 5%-FCS taitur: RPMI - 
1 640i3Kfc vcftMffl u rz a 

jS)Efi^^^^> T y -fe f 

6> h (nmrntt GM-CSF <n&,m? * 7 ^<n^i a <n 
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t&£/#Jft^ <fe « 200 „ W3»l^*SIFN-r 
C/d^'?iK5MJ-X (Me 1 oy Labora tor ies), 

V y ? y <\ - frY f VA) , LPS ( tM 7 
3* 7 7*X . t r^ D ^ h , MI , E . col i LPS 
- N ) # J: iMFN-r t L PS%, ri/ 

Hfltr: 0 51$6fi*J 1 -CIEK u re £ *s 9 . * ✓ *4 h 
fC K # * v :/ * ft! *. * fflf *t . ftftft* S V <i b 

aaiat* 1 8^-^«t-cfflL3iuxi$*!7x/u^F>i» 

ft^t*/ i/-r-%jflirij[^frwRPMI- 
1 640T? 2 la^TWio GM-CSF iCMit, T 
y -fc f <n#JK&(n % 5R«W 2"C«ja i-ri 

GM-CSF r?^? K*ttr»fio4lT6±tt 

< at 3 0 ; * * t*5t»w 5 -casus urc«smft*. 

GM-CSF (*4fa)wK35*c^^tfTOT: Q 
3 Htt j: 0? SB 4 EI Klti, LPS , I FN-r w J: 0 s 
I FN- r t — #S ic u rc L P S <b tj*3 nt 

^4 fl fcf KS i: L, "C „ GM-CSF 7*7*$ Ktt^* 

^t^/^^ilh^^^^t'l h 2 4 K»WI v 

^3£a3^J:U f m4I2IK:T7-te-t£Oj^^:'S:^To 
SB3l3iC^Tii*fO, * rc ^ #] 3 ft £ *J 9 , 
L P S ft X XJF I FN- r *t««|jW®tt i a:^*ET«e 

*tetlC»fc3nt^6 £ 0 , ^^n7T-v>^ 
ttltfflfc IFN-r tt. ^I^LPS^tC 

tfc'O, GM-CSF 7* 7 * 5 K % * tTB* S 
urc±iSit % 7 o 7 t - -y<nmffimf&*mTft 

mm u m^, *m±g c gm-csf 7?*$ 

«4eatt«f3ttiffliftiL GM-CSF K - X * 4 h 

0, 1 : 500.00 0 ^*JRic*jv^ 4>rx*j, tif&UB 
GM-CSF rt^;p77-^%ISttli;Lt« 
C 3 0CFU-c/««) *8fig<5.t£ftfig;tJ5:W 
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ft io 4 fts<n 125 1 -vdR-mum^mm c seas hi 

^Ik** 1 : 1 Ofxv,- u 1 : 20*t urco ire, 
7\s - r A x^ur: 0 c *nr 7 -fe -f KftfttijlttJBI 

? * ? * -mifotm&mi&tnffljfo- mmmmfr 

d&B-Cfc ft rcfio, 2 4 BS(aHfcKJS§*±«t3r&5ll!fc 
£u Xfrrctt HPMI- 1 640 iglte w:tS^ ft*, ft - 
t X 0 . ft T *c c «tttt"C& 3n*#r*^ffli 
J®k J 9 £C ft^tg&<n&£^^^|#it urc 0 $ 
& #C 4 8^fUJ^Kl^:7 < <4>T^X-, 

0.5MNaOH -C»J*u*io l»#*eft«&«flitt*H 
Sfe#ti£&*: t -h 7 v * --CftiJSturco 

BH. ft 1 : 1.000.000 ( 1 5CFU- c/rU) 07 

SB3iai!C*w**fcisj|*K»4iaK:*\,*x<» L P S , 
I FN - r XVF I FN- r 7 ? * L P S <Oj#£;rx*l 
Jf^^^^n-C^fto I FN - r t &7x 0 , GM-CSF 
** t% L P S«^S«ETt"»; o 7T-*x^ 

^^fi^J 7 

j^Jl^fS^fn T 7-te-< - t: h^^^7^f>- 

KfoM 6K.tZW2tiX\<* ft^^Jf^ti^T 7 -t 
^ t h ^HJtxSI^* - t SC a BE R 

(ATCC /«HTB5)^cWli: t^iurco ^nPj 

SCaBER ^(^ffifl^^ U X^2^ ur^o 
^^f?J 8 

jgrM^fe^^T7-te>f - t h > 77--? 
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t v i i o - ** SK - MEL - 2 8 CATC C At 
HTB72) t £ <b *t (SEffl u Tw 0 BgffJ *ffl&S * f&$&#] 
5 frtlBiDturc X 5 *t l, t l, rc 0 T * * 4 
ti*S»fll 6 *? X 7 Ki£i0t ur:^i£-Ct70r:^, 

u tli SK-MEL-28 «BB*ffiffll-Ko 

BffiM 9 

t Hfr«tf«SK-Hep-UATCC /KHTB-52) 
^ur.Zo C <n 7 y 4 ic *r v. * "Oi , GM-CSF 

SI lift t u -c 7*^ - r -t v ^ urc 0 c <n r * 
^K*>^t, GM-CSF fg&ft* ✓ *4 Mi, ¥ 
*3 u-t«M 4 ^^<nf&&^Jfco^&ffc&iffl 
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fltf&tfij ? ^JSH^T 7 -fe A ffi* . fc H*fi**ff*IH 
7 x M I A PACA - 2 CATC C /fcCRLl420) 

-Cfj-PK^, {B u&efi*a8S«:**MIA PACA-2Jftfl 

jK9^7 -1 ^ 5637 CATCC /ffiHTB-9) ttovt 

{H u«««Bfla«:« 5637tfU&*ffl^o z<n 
7 * * -f icjtf^-C. fei:mliatt»tt«'*- * ^ h 
3 0 %-C*^ri* c^T^'-fe^ a6t5ic±as^ 

T^-b^fti, GM-CSF AW;n 7 7--n^i 



4. C ®Dfi 3 

Sg 1 SUi, 3'#=» - thGM- 
C S Fi&fc^^* ^ u ?- K g£ *5 X ^ T & 

£2EHi, fiSfiEEftt: h GM-CSF *£Sl7*^£ 
m so re 71 £ fffl A * J£ K K ft T 6 *> *c 1* A 5 n *l 
GM-CSF i&fc^ 3 - KWtt* pYafGM 
- 2 & JJC7" 7 * < K^«3Ciax-«) 0 , 

SB 3 latt, «fi»5L t I* GM-CSF -CiSttltSn 
r;t h ^ jfc & ^ ^ * 7 7 - •>> x 9 £ *^ 

£4 189*. «S«fir:ffl»)Lt h GM-CSF <n 
tit * co&g-TrfS&ft: 3 *.rc e h ^ffijflllR^ ^ D 7 

T--xrc^r^3.n6as^*ffl^^^^eiii§^«xc>' 

LPS, I FN -r » X L P S L I FN - r 



^5HH, nri«3—*a&A. GM-CSF n 



It i A 7f^± 



(>V5*"T 
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& /*>- 

I 40 
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■ 
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I 



I 



'/see/fax? 7az0jfa>/azD %s& //ox? 



! J iii 

200 /CO SO 2£T /z.f 

3 a -<faS 
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©int. a/ smiae^ [frtssas^ 

A 61 K 37/04 7138-4C 

g*ttl£8 ©1986^7 ^31B®*@(U S)®888995 

®f£ 98 * • tf- • -feu T> 'J A^B7'>'/ h v #198199. i/TYfV, <5x* 

yf/f h • /<- h * 2415 

@ ^ ^ ^ x >f • ay T > 'J *#*S7«>V h y*H98l05. i/T Y X * V 7 

ay.-»f.-tf-K # - K • 7^~.x — • / - X >f — X h 4805 

@f& m f-t'7K*^x^ 7^ 'J*^*B7S/y h y #198102, -VThvv, h^x/u 

ux-vy • 7^-^-— • << — x h 310 

@3& §0 * • **^«xyf .^5 'J A^JftS^S/y h yffl98115, *>7F^ /-*>f 

7 '^ f -Xh .H:/yf>f7>f77«Xh'J-h 5829, +\"< 

- 443 

©^ W * 7/1/7 • r'-f- • 7- 7* 'J *^*B7 5/y h y#|98i02, v/T h^, * 57 

.7^^a-M»^h 320, *v<- 15 
©IS §H ^ ^r-^^T-x^* »J ^fi7-> y h y^N98102, 5/7 b ^, # * 7 

- • 7^--*- • -< h 2617 



^ fifi iE 

#*f?£ |S ffl W i JK 

2. 36 -9! O £ ft 

7> - ^ 7o7r--> ao.-H^lS^r-J* 

3. IffiJEfcT 6^ 

ft &r 

56 < s -* * ■/ ?X ■ 5 - iT-V- V 3 y 



4. ft 



A 



ft m JH^fllfftfflEmiTa2*1t 

«*Wt>>206«I(fl(BS 270-664^^ 
ft « (2770) » Si * 



5. fifi iE <D ft & 

6. fill IE <^ £ 



^ ft H8 iE * ( ) 

Wffft* & ra W « * 

r $ © & 



<? iv 77 - V & * >* 'ft 

3. *fiiE4-t*3 

#ft£©G5& tts SO A 

ft 0i 

£ 4ft 7* • - : /3 > 

4. ft S A 

ft 3r ^^tO^ftfflE^WrTg 2§ 1 ^ 

0f ^^»r f ^ 2 o 6 *tm 



ft 4 (2770) » $ * H^lf 



5. fi^iE^^OB^t B8W ^ / ^ /« B ( I6JSB ) 

6. «BiE <o n % 

Kl\ 4/ ($&/ a ) 

7. «BiE OR^ 
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